2H-NMR, 31P-NMR and DSC characterization of a novel lipid organization in calcium-dioleoylphosphatidate membranes. Implications for the mechanism of the phosphatidate calcium transmembrane shuttle.
2H-NMR, 31P-NMR and DSC investigations are presented on the structure and dynamics of the Ca2+-dioleoylphosphatidate complex which is formed upon addition of calcium to dispersions of pure dioleoylphosphatidate or of dioleoylphosphatidate in mixtures with dioleoylphosphatidylcholine (DOPC). It is concluded that the phosphate region in the polar headgroup of dioleoylphosphatidate is immobilized, while the oleate chains remain liquid and have increased disorder. In mixtures of dioleoylphosphatidate and DOPC in the presence of calcium a dioleoylphosphatidate-rich phase is segregated, in which the molecular behaviour of phosphatidate is rather similar to that of the pure Ca2+-dioleoylphosphatidate complex. A hypothetical model is proposed for the structure of this complex and this is correlated with the dioleoylphosphatidate-mediated transmembrane transport of calcium (Smaal, E.B., Mandersloot, J.G., De Kruijff, B. and De Gier, J. (1986) Biochim. Biophys. Acta 860, 99-108). Data indicate that this transmembrane shuttle is an inverted organization of phosphatidate molecules enclosing calcium ions in an anhydrous core.